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*SS«2iii. 1MB##***Mft-*- 4«#«r«HB»fc, «TIB&HlftliEW»*»tt-r* 
&H«iEiB*tett*&i:, ****** *+ m »*. 

Sia«^fPti, miati&Q, tsl&r. HuiB^fmsij^-if^i d mm^m, 

Mil D I iatR^^lt^^t^Wlfti ^i^TN = 2 X f (IDI, R 
) X q + 1 -C*$tLS3RSfcN*^i"* £ 

* #m -r a i e> 3 <o ^-rtifr i m ^mm^mmr v * x a 0 
h**:s 5 ] 

1 e n 1 e n/2 1 e n q^; b©*l©#»Q*4Sfcti*&1««4* 

«ria*rf*sfl^«aiDi, itufBfisio«cq. itufBSListR&£>\ wtf*fT*smw# 

IDI fcftR^^iltMt^flffltf ^TN=2Xf (IDI, R) Xq + 
tB*»«iNWU2" (N-l)=l mod N*#fe-r*5**4il3fe-r** 

«riB3*8k««Nxa t «riBa»R^u 2 - (2R) * 1 mod n 
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6 ] 

1 e n 1 e n/2*»fc-*- 1 enq^ h <Di$ 1 <D«q 

lutB^fltSUT-WlDI, tfrlS^lW^^q. flrSBSLftR&tt, huIBI^t«^« 
I D I ttfR^tlt^Mt^Wiif &fflV*TN = 2 X f (ID I, R) Xq + 

MlilNi^L, 2 " (N-l) =1 mod N*****^**^"*-** 

Krta*«fe«*NRinWIBSL*R^*tL, GCD (2- (2R) -1. N) = 1 

£#m fc -r & t*#3i i #■ h tmm 3 *>v>-r 1 n ^tm^mm-r -> * 7- a 0 

* mm. t-tz fn^m 1 ^ % at 3ts 6 © v^-r ti& 1 & naa* tf>ft»tr ^ta. 
tiEWitftt, ot^mj^'IW#idi tmmmRzm^^ f (idi, r 

) =IDI I I Rt*4ifc , _ . 

2^-9— ^t, mmmmf^-^t, t^mm^m*., mzm&ft*- ^mmma- 
mmmmwn, zm&mmimt, mfn&mmmwmzteih-tz 

il D I tatR^?)IIC^M^ WMt f *« V ^N = 2 X f (IDI, R) Xq 

+ 1 t?*$tLSi 

z&Wtt-fz m^m 9 tit im^m 1 0 lamoss^eo 

[ SS#lkf tt. ffilS^M^If^I D I fcflfflBia»CR*ffiv^ f (IDI, R 
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) = I D I I I R-t?&& £ £ 
Hi^lfr -9" — o T\ 

jr aj^ ^£pf X 4 jl 

gy:jHfc$ftI D I tSllR^^li^It^Wllf £Jiv>TN = 2 X f (IDI, R 
[WMi 1 5 ] 

len^le n/2*W^ 1 e n q tf * f 1 Of» q *4jSt * 

HulBUtT W?"lfm I D I . TttrfBUl^WcQ, tfriBSL&R&t^ HasB^-fT^U^-'IW^ 
I D I fca»R*e.^4At44»Hftf ^TN=2Xf (IDI, R) Xq + 

m)|B*W«N^L, 2" (N-l)=l mod NfcWfci-frS***!^** 

BfrIB««N^^tulBMR^ML, 2 ^ (2R) + 1 mod N 

*4MRfc"*-*W4tai 31B«^M^t-9--^^o 

[w$® 1 6 1 

TtufBiti^^^ 1 e n\£y f««^«L, 

1 e n q2£ 1 e n/2 fcfltfcf 1 e n q If * hOilOftqMt^*W^ 

1trlB^flt»«miDI. «TIB»10*»:q, tfnESUSRXtf. BtriBfMrM^'lf » 
I D I fcaSR^^lf * W^Itfltf ^^tN = 2 X f (IDI, R) Xq + 

miB«««N^^L, 2" (N-l) =1 mod N*»fci-*5**#05fe-r** 

«ria*sfc««N».a p «riBa«:R^»L, gcd (2" (2R) -1, n) = i*#;fcT 
*#mti-*w*5ii 3iB*coitfMT^~^o 

[ffi 1 7 ] 
[W*£ 18] 

ItlBWM^f tt. IrSBSMfRBO^fllffl D I fc«naSLSfcR*fflv*-r\ f (IDI, R 
) = I D I I 1 Ri?*Si 
fcJRpflfcfcl-fcWJ&fii 3*fe 1 7fBm^»^tr-9--^o 
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9] ^ } ^ 

5lB*»feJft»»±, *l**q^ SL»cR, MBftfr WW** »I D I » 
MiI D i iaicR^^t^^t^Mf ^^^N = 2 X f (IDI, R 

Iff 9 SBf^flS^^Sfo 

2 1 ] 

1 enq^l en/2W:fl enqlf? bW»10t»Q*4)j5f S^W* 

frie^f ww** » i d i , flriB*i<&*acq, twaawRRtf, mei&trmai^H* 

IDUMR^?>WWa«f ^i^N=2Xf (IDI, R) Xq + 
tttB***»Nfc**U 2" (N-l) =1 mod N*#fc+*5***0je-*-** 
«B*»«iNXOOTa»R^L, 2* (2R) + 1 mod N***.f* 

1 9 Efto*Sfcfe*961to 

[ft*:® 2 2 ] 

1 e n q=£ 1 e n/ 2 1 e n q tf ^ h©il^q^WS»W 

twawffwro^fli * i d i , mia^i^^q^ mrss^R^^, n^m^fmnm 

IDI fcSLffeR^feaESfe*^.*'*' **»»«: f *ffl^N=2Xf (IDI, R) Xq + 
OTB*W**NK**U 2 " (N-l) =1 mod N*#fc-r*5**«*ii-*» 
tWB**«»NXO r ttlBfiLlfcRK:#L, GCD (2 (2R) -1, N) - 1 *mt-T 

r j|| 2 3 J 

Siai^HSk f tt, IMESWr IfcBU^ fll# I D I fc«r»aftR =Srfflv>T. f (IDI, R 
) = I D I I I Rt*5i: t 

trextt&jfttf b > «re«Mf warn** t h m$k* & muunm**m** 
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jr J^j^ 2 5 j| 

tu iawii {4^f f^su^if * k*-^ x*km2tLtim&*$*> m ^ 

mzmm*. mmmfmm^m^tmk^hmn^ir^m^m^mm^m^x 

r=^^jg 2 7] 

ftira# % «rsa»5ic»it^«"r * v * 7- a k ^ n & wmm. ic^**7n^ 

^7 ^) o "C" 

jt^ff "9" - > *K H?r $ * ^ ^ n ^ 9 A "Cab o T „ 
2 9 ] 
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mmmmtkmx'ry m*ftwm : Hm£ti&*b***^* ******** 

jt^^jg 3 0] 

2 6*5) HMtffl 29© v>-f*L* 1 II KE*^ ^ 9 A £|B£1 L fcifcfro 
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i^^fA, H#Mt^®. if^iit^ ^3ttr2ffe, *4fe£«:fr« 

0j l tz Y) -r % mm #3*t** & o 

[0 0 0 3] 



o *HMPW^'' 1 "Cli> ^rai^l 4 4-15 l^-yiC#L<^ 

[0 0 0 5] 

(*B»5H»raffl*J&/H-*'* R S ABf-^^) 

(1) l©il 

• [ °(p-i) 3ttf (q-D ro*/h^L = LCM (p-i, q-1) *tmirZ>o 

l^e^L- 1> GCD (e, L) =1 
- GCD (e, L) e t L ©i»tt^ltv^ 0 

• eXd=l mod L^?il^-r d^ft#1"«>o GCD (e, L) = 1 £ «3 . - 

& 0 »td^\ »«i-C*4o x mod y(i> x * y -C« o >) * 

[0 0 0 7] 

(2) Bf^O^ 
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c = m ~ e mod n 

i<7)^«B#^*3V>T, ftS*^"^ ^£«7T:-fo ^Jxi^ A" xt±, x>0 

[0 0 0 8 ] 

( 3 ) ^^jt^^-JS 

m' = c " d mod n 

m' = c ~ d mod n 

= (m " e ) " d mod n 

= m" (eXd mod L) mod n 

= m ~ 1 mod n 

=m mod n 

Sfc, RSAII^W-rii, ^#lt»2<Dl 10-11 3^-yM*L<»>H3*L 

±I2^L/c*H^^^JSfflL^RSA^^^tt^<&W«i^«^^^^^^^ Vi 
*«C^**«ff*?*tSo SESfe&JS^^V^Ttt, ##^»3<^) 1 4 5 - 1 5 

[0 0 10] 

2.W^l-«^«te^fe , 
mfeMfcmWc*&.®.-fZ>^ttfX*£2>M2i u r e r J: SJtfeKlJtftfia^ffit^^ 
tgiStSo iit,Maure rSWTIi, ^M3© 1 5 2 - 1 5 3^~v 

& Q abP?5&*C*ify h^MX 1 e n q©llq^x^"CV^o 

(X^i-7°1) (1 enq-1) lf7 h©aicR«tS 0 SL^R^I^f 
Hi, l i4S±^:t*o 

N=2XqXR+l 
[0 0 12] 

(»l#05fe) 2" (N-l) =1 mod N 
(8f2$05fe) GCD (2" (2R) - K N) =1 

^f^3t^^tv^fl«l±, P o c k 1 i n g t o nWSESfc^ffic •£ « 
^ gttftifXIfc 3(7)1 4 4 ^- v Hl¥ L < G> *LT ^ 0 Pocklington <7) 
itW^^ii N-2XqXR+l<7)q ^«T& >3 > » 1 SUfeS-tf* 2 
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^(DXitzLX, Mau r e r fee J: 1 e n q 

tq^IHU, t^fX2X 1 e nqOflN^It^o t£oT, M_a u r e r 

(O&J***i0jELtfa - 5 1 2^ Mt©*ft*4«ti^tt, 

#x.fbtt/' 8 tfy h<D3R8c**£LT 1 6 try hO*^C^^^-t^o ^JftLK: 1 b 

ey h©ft»U3 2 ey K0|»«tS o &jSL7fc3 2 t* y h 

[0 0 14] 

3 ^3fe) 2 * (2R) #1 mod N 

a-^fH«|*»fff-&»'e-3& , **o ftllfrS— »>ft*S&fr1-**Ir&\ 

5Jc^tt***U<®T^*o J--fA«pAK pA2 

fcU nA=pAlXpA2, a-fB©*8t*pBl, P B2tU nB = pBlXp 
B2 fcl-So iOfcl, P Al = pB lt?*Wf, ^AliGCD (pAl, nB) * 

B/pAl^ft#1-^-t^i^ P B2W^mJo RSAff^i*> *H«C«- 

{± a. - A 0<2r n ft TBt^k U WHS-* * # »t "C L i 3 „ 
[j|^^PS;ft 1 ] #W 2003-5644 

ItjjL 19 9 0 

[^#^« 2 ] m*mm. iu*»«, " . mmmm (1997*) 

[##fF» 3 ] A. J . Menezes, P. C. van Oorscho 
t, S. A. Vanstone, "Handbook of applied 
cryptography", CRC Press, 1997 

I##IMU] H * ^ % r«F^a*xnj > *&wjr, 1993, 2 i^-v 
[§§ wsi & LXit-rz mm] 

(««ft) tmfVtt&ZK&tZZtKX *K -SL4v^t«il?l4o L*L 
. If«f«^rU1i, ^bfc*0&llft»ift«fl*-'^WJ**- 
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[gun * * * *>^®\ 

£ tu - ^ h mm mm * 4&&<o$m t-rz ttttnuwiz. 

TN=2Xf (IDI, R) X q + 1 IN^t^ - i «rMtt^>o 

m^j%\lX^^mmi, mmm.^u^ i e mf* ^is^su u nq 

» R *^-rssL^c^#^fc. iwes&^WBU^flHfci d i . ttria* i ©Mtq, mm 
atRXC iwa»ff warn* * i d i fcfl»R*e»iE«*^fti-*#»«*f H V J T £ 

= 2Xf (IDI R) X q + 1 -Ci^tLSiKf HB 
«IHNi:tU 2 " (N-l) =1 mod N«r«t^i"*»5*** i Rl36"t** 1 © 
*WJ^f|5 . ttilB«iMf NS««R K**U 2 ' ( 2 R) =# 1 m o d 

a " x t± a <0 x JH^rTFi") o 

[0 0 2 2 ] 

lPJ:jfcK6fc*5tt33&93l±, HUlB«^SMi> 1 e hOXRt&ftU 1 e n q 
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= 2 X f ( I D I R) Xq+lt$§ ft* fS««N Sr^jft-f 4 SftMflffi&M £ . BU 
ia«f&«N^Mb. 2" (N-l) =1 mod NfcPfci"*?!**^-*"**!^ 
*8ft0j£»fc> «tr|B«WffiN^«faaicR^^t> GCD (2 A (2R) -1, N) 

[0023] _ 

*fflv>t\ f (ID I, R) =IDI I I RT?**£fc*4H*fc-r* (--^ allxtt 
[0 0 2 41 

oLi3tt4M«> §tf^T^-^> BEW*^*- ^fc. »*SS«*«aU 
[0 0 2 6] 

If^Jil n~i3tf&#PJ?ti> iiuffl«i±, il«tq> SL&R. tulB^f SftSflf-ffi » I 
D I Rlf, TtufBfMT K9II? «# I D I tSLtR^^It^^t^Witf ^ffl^TN 
= 2Xf (IDI, R) XQ+lU«HKl:tflftfctS. 

n^i 2 c*3»t*5&«tt. fi2ws»fit ttria^trm^«mi d i tmmm 

R£fflV>T, f (I D I , R) = I D I I I Rt*4tfc4«fttt &o 
[ 0 0 2 7 ] 

[0 0 2 8] 

iftID I Xtf. OTMWr I D I fcSLlRHIi^ltJWMtf^ 

v , TN=2xf (IDI, R) Xq+l«^WMt^-tMtt^o 
q2= 1 en/2tifct 1 e nq^ h 1 «ft q ^^t^ftiW^^ 
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N=2Xf (IDI R) Xq+ltS?M»«N^WS««M^ 
miB*»*«Nfc#U 2 * (N-l)=l mod NfcWfc^frS******* 1 
©fWJ^^ f|Bif«Ni™a«R«tL> 2" (2R) # mod 

[ 0 0 2 9] 

»*3U 6Ktsvzskm&> mmmm&mmt, 1 e mff kd»«u ie n 

q^l e n/2 fc« 1 e n q t* ^ ©I 1 <7)*t q ^> It'l«i¥fe ^ : 

N=2Xf (IDI R) X q + 1 tS^lJliHN^It^lttW^ 
WE*ft«|NKttU 2 " (N-l)=l mod N *«5frf 1 

<Dmmmnt, mmmmmn^wmmmR^Mv, gcd (2 (2R) -1, n 
Bi#3( 1 8 \z£>v&mm±, tWEJMfwafcf tiaMtsu^iti d i fc«tiaa» 

R*fflV>T, f (IDI, R) =IDI I iRf^^HiptXo 

if #312 oV&vz&ma. mmm$k&.$cm*. mmm.*, a»R> mia^asu^ 

MID I ^IB^M^'tf^i d i haiR^^li^itsWIif^ 

v^TN=2Xf (IDI, R) X q + 1 t*S*L4i{Jf:NSr4IEt4 £ t ttftfc t So 
If #31 2 1 rwfi.t*«WI±, HtrlB«^S^4. 1 e ntf y f««L, le n 
qLlen/2W:tlenqlf^©fl Oil l& 0. * *«fc««^A^« * > 

a*R*^«-r*ft«^^«fc- tweiMf wra^ * i d i , nwiiofftj. ifi 

N=2Xf (IDI R) XQ+l^*$tLa*«fe«l«N*^J«-r**»««fe*«fc- 
IWB*»«tNKWU 2 " (N-l) =1 mod N * 1 

miB*»C«»N3ttfeiriBlSLa:R^*tU, 2" (2R) * 1 mod 

n * *t 1- *s fp * m jfe-r * » 2 ^asatffl . £ « x- & - * w« ■* & o 

[0 0 3 2] 

m #9 2 2K&vz&wte. Mmmm^mi, 1 e ntfy f©S»«U l e n 

q^ 1 e n/2 1 e aQlff h <7>IS 1 ?>SfiU ^It^lHfW^ fc. 

a&R*&Jjfc«a&£j£3^^ fflB^ffmSUT-'lt^ID I, TtuiBlSl<D«§&q> ttfBB 

ascRRC «rc»ff i d i fca*R*&SE**^+*#*rtMfcf J2 V J T 

N = 2 X f ( I D I R)Xq+l tLS*8fc«»N * *Sfe«E»^*« , 

|t)|B«WfN«tL, 2" (N-l) =1 mod N « * 1 

©WJ^t> tEfMNR^flBMRCML, GCD (2" (2R 1-1, N 

if 2 iV&ifz^mt, mmmtmmut, mmmmm^mm.i d i tmmzm 

R*m^X, f (IDI, R) = IDI I I Rt^So^tfttSo 
|f#JS2 4^iti3l!!llt *5Mr9— *»#tgtt*#x.. ItflB^tr^-^^^ 

r s Ai^oM^^Mit^mfB^*^«^«-r^»^tr^-r^o-c. s&bb^ 
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[0 0 3 4] 

IS^2 5^*tt*»Mt±> fUMf^-^. EMtlMft--'^, 
[0 0 3 6) 

-9- - ^**nr|B3B«ft Rtf&HflMEElM 4r KrlBS»5fcgtt^iM§-r * *»tr> * 7- A 
[0 0 3 7] 

¥ * fcSfctr -> * x a is it a mmf^r -^^!f§-t^^ n ^5A^ot, tsS^n £ 

[0 0 3 8] 

13 8t * m ^ x m mmm. * ^.m-t & - t * #m t -r * 0 
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* §y&-r a » © 05^18 1 
[0 0 4 1 ] 

(»fll) - Mnn _^ 

1 ©ii^iitL-coiMSt 1 ^v^ustSo 

HI 1 a, Stto&tt 1 n*tta*»:^»«^*«*^ia^**o 

r/^TW^Itff^tf^ ft-fXl e n I D I d®^ hV-f * 1 e 

nq<D2^e^t^2Xle nqHoifN^MU^^ 

[0 0 4 2] 

3fc&£j£3£« 1 tt, SLSc&SiBB lit, StME*t£J» 1 2 , & 1 * WJte§I5 13fc, 
R= f (I D I I I R' ) 

N=2XRXq+l . 
^f, f |i||feW«l^t), f (IDI I I R' ) =Enc (K I 

DI I I R' ) T?**- Enc (K, IDI) ttIK»fcfc*»IDI«)**iJj 

[0 0 4 4] 

H l«*U^fl5 1 3 ii> N^fflv^T. mTO^cO^^^JTE-r^o 

2~ (N— 1) = 1 mod N (eql) 

££-e> 2~ (N-l) tt, 2 1 f^ltv^o 

2" (2R) =*= 1 mod N (e q 2) 

if?^S ] l 0 1 1 1 (lenq-lenIDI-1)^ h OSL* 

R' 44it4o MR' ©ithffcif? H41 fctio 

^t-^^S 1 0 2 :«M£JM1U 2 14, PiT^ifctRiN^tJ. 
R= f (I D I I I R' ) 

N=2XRXq+l .^T^rf- 
^f^S103 :il«fflfe»13li, 2 " (N-l) = 1 mod NOft 

0 l^o 

i°°7°S104 :*2*««Jfe«l 4J±, 2 ~ (2R) * 1 mod N©i± 

mtiE# 2005-3006784 



#11 2003-433903 



9/ 



7'S10 1% 

o c k 1 i n g t o nfljgtt, mmttmiV 1 4 4^-ySO i ^l^t4^#tv^ 

10 0 4 7] 

N=2XRXq+l©q i)^WX%> *) 

2 " (N — 1 ) = 1 mod N 
2 ~ ( 2 R) +1 mod N 

tfc SUfcR* <Z>tTy h^M^ (1 enq-1 e n I D — 1 ) T?**^ R<7 >J 
,bt^Xf (1 enq-1) S^ifONO^ WX*»2 X 1 e n q 1:4 

fc Hi: y) , NOtf? ht^fX* 2 X 1 e n q \Zi£& £ ? l~ BxteT * o 
[0 0 4 8] 

<iWll*> _ , ^ i. *.i>|-c-r^^ 

^ 0 tf\ aTM^iwu Jiv>-c (*) ^rai-^>o 

(*§«) ro(75*^p l = 2XqlXRl + l, P 2 = 2 X q 2 X R 2 + 1 k*l L 
pl=p2*C*tLtf, ql = q2^0Rl=R2 (SEW) p 1 = p 2 Q 1 , 

q 2 : 2 5 6 ^ R 1, R 2 : 2 5 5 tf y Q 1-Q 2 t 

fc*«>li9ie>*o Sfc. ql = q2«fc*K R 1 = R 2 t A 0 fio (fEB*) - 

iiaffiiiV P 1 = P 2T**Uf. Rl=R2#S5D4^« Ri = f (ID ii'i 
R- if R2 = ? (IDI2IIR' 2)^<^ R1=R2T^ ****** 
IDIl = IDI2t*i. L/:fot, ; (*)* 

jfcOfilOo &±J:*K IDI^^WiMfWWo I D £^0 

[0 0 5 0] 

(HMOM2) 

iOfMtt2l±> ItqU ql<7)H-nt^lenq 1 §^T»W^1 

4X1 enql©4f©t*-;ft^-4Xl e n q 1 t 4o*»tffi*t* ft^tft*, 
[0 0 5 1 ] 

k r**«>»«i i K*jt«2 1 mm^u2 2 k, *ft«*&A*t 

2 3 ^Hx.^ 

I|Wf4M2 iw\ **&*»li*fflv^ qi^*7 >^xo2«©tr^ 

h--9-4X£&o|tf&q 2 tMt^o 
SL8c£jl«2 2I±, 1 e n q 1 *JSV*T, (2 X 1 e n q 1 - 1 e n I D I - l) tf ? 

««^fl52 3i±, q2W tfflV^, £lT©**ifcf RiN*4jSt5o 
R= I D I XR' 
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[0 0 5 3 ] 

N= 2XRXq2+l 

.Xx^S 2 0 1 : 3RSk->- 1 Ji, *SU 2 *W^»o 

^f^7°S 2 0 2 : SL8fc£.fi£*& 2 2 11, (2X1 enql-1 enIDI-1) ? h 

[0 0 5 4] 

^r-;7"S 2 0 3 : 2 3it R k N *tW"t * o 

^^S 2 0 4:»l**flfe»13li, 2' (N-l) = 1 mod NO* 
^m^-f^o ro^it5*^W^T^S 2 0 5^o lSlL4v>^l±^r 

Xf7^S 2 0 5:*2i»«5fe»14li, 2" (2R) * 1 mod N^fa 

^S 2 0 2% 
[0 0 5 5] 

iCv^Uo aTKBWti. IMit2t«Uroo||Ni = 2x q 1 1 x 

Rl + 1 N2=2Xql 2XR2 + 1WU lO W »^»IDI^*^ 
{4\ Q lUql2-e**^ ^:^ffiii»)Nl*N2-t?*.&o &_tJ:*K ID 

1 *t a 4 tL &-F*»:rt** * 2. o 

JSHf&fe N-l = 2Xq2XlDIXR' #*J& •) \L^tzt> T?* & o Lfc^oT, 
ftfc*8cNfc**U N-l^^fM^'If^IDI-CftJ^-SO^^^^. 

2 * ffl aw^is $ mt -fr-frmtt & C k i & o 

[0 0 5 7] _ 

n 5 a, nitons »i*tt**»fe^nt©#ft*7p-riH-c**o 

£©*|fefe*»«3li, h^M-X leu, MSUflf* D S 

n d<D2m<7)^v ht^fX2X 1 e n q^^«£UM^^^^o 

2: r 1 fc***«M^**iyfc»3 1 k, asfe&««3 2 k, 

«gll^*»Lj«« 3 1 54, & Htzmm q g ^»7fli I D I 4 0 , Xft 

P IDI = gP (ID I. qg) o gplifW^IDUflqg*^ 

fteCfi^St^fWilt^o fSx.(4\ gp (ID I. 15l?lS22i 
$fc***o c = 0kLT, 2XqgXf (IDI I I c) +l#**-C****«Sfrr 

gp (IDI, qg) =2XqgXf (IDI I c L + i^T 
£o llt^t^H ci:iMU2XqgXf (IDI I I c) + 1 
*#85g-r*o *»rC**Uf, gP (IDI, qg) =2XqgXf ( I D I I I c ) + 1 

[0 0 5 9] 

4/- 1 e n q g i4 q g<D\£ V hiM o - CO 4 ^ HBI&g P ^^tt^^ ki, 

ffiiE# 2005-3006784 



#11 2003-433903 



SL&^ifP 2 l±, (lenq-2Xlenqg-D ^ ? h OftRR *££0ST*o - 

J£«^L^3 3 «q, p IDIS«R*ffl^ aT^^^i^tNl: 
N= 2XRXqXp IDI+1 

[0 0 6 1 ] 

Xt^7°S 3 0 1 : WtiMtt&&&M3 lit, ttpIDI «r^1"*o 
Xf'^S 3 0 2 : SLm«SI5 3 2 f±, SL&R*&j£-r*o _ 
Xf';7"S 3 0 3 : 33 N=2XRXqXp IDI + 1 &~r£teT& 

°Xf^S 3 0 4:*l*»IIS»13l±, 2* (N-l) = 1 mod 
r- y 7° S 3 0 2 

[0 0 6 2 ] j ^-.^ 

7r^S 3 0 5 :«2WffiHS14(i, 2" (2R) + 1 mod N©«2 

7°S 3 0 2^o 

mrmm^-m m i d i d*i*&*u;r, * - k ^«<^ra 1 , 2 1 rawfcv* x. 

-2) o 

[ 0 0 6 3] 

ifc, 4i$fifc*iNC^Lt, N-l(±, Xlfe^ritHSfc^i g p (I 

DI qg) -Cmvhtl&o U:fot, gp (ID I, q g ) "^#J 

(*ifeoM4) ^_ 

•&fr9--v*A 41, B 4 2 , C43fc, SEWI&fT^- 4 k, 4 5 1,4 

5 2 , 4 5 3 4 5 n*&*JS3*L*o n«Sit^^ «*■**! 0 0 0 "C* 

£ Q -<0Hf^, S*W1 0 0 0MtKti:4So 
[0 0 6 4] 

<jK&fr9— A 4 1, B 4 2 , C 4 3 Oft)t> 

fc#fcsfr9— ,*A 4 1 , B4 2, C4 3ttP9C*«^*a**^ jaT^lift&LTttSMT 
■9--^ A 4 1 OW^^i-o «5Wr*J— '<A 4 1, B 4 2 , C 4 3 fctt-ttf^tU 
Slj^-:SIDA, SIDB, SIDCm^tv^o -cm, 

i^Tt-^A4 1tt, RS Anff^fc^ta«^;R^H**£&^ 2rtHfc*iEW 

ft»-!u4 1 f±, 33Mi«4 lOlfc, $«fl5 4 1 0 2 k, «8II^&«4 1 0 3 
104fc, 3&&£&*B4 105k, «3MI*I5&K4 10 6k, tt&Affi 

4107k, m»i&^4 lost, temmmim* 1 0 9 k, aHB*«ffi3M 1 1 0 

^SSS 4 T ofSl S*^«4 5 i ( i = 1 ~n) ^Lf:|«^H*> HE 
[ 0 0 6 6 j| 

5&««U 10 214, 5i*^S4 5 i *&*&l£K*fll#*^ 1^*51^-^4 4 
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^Si?SSi4°l 0 3 14, J»*S1B4 5 i fln=*fcO»fr*gU*«» i d I 

wM^ftmm* i o 4 K&m-r&o nw^ffiD 1 1±> ^^x.en^$i^*r9- 

-^^jSi-Slfcgll^: SID (A4 lttS IDA. B4 2 (± S IDB, C 4 3 14 S I D 
C) fcSfcfrWBlIT- : P I D*e.44o $IxJ4, I D I = S I D I I P I D fci-£o 

[0 0 6 7] 

fftBU^tefflSU 10411, aafcoHfrWW^W #1 D I *»#w-ao 

3t»«4 10 511, 5 12 \£y h*^*«i"^o £45, :it?l±I^10 2 4 
tfV hcoRS A*iSLtv^/;ft, 5 1 2 If? h t L/c^, ttftfr l e 
n if y h It, l e n/2 If 7 bO*K*4J$t« t ttU^„ 
(3S$:&j£8&4 1 0 5 ©i^Sfflft) 

»M^4 10 5lt 4 10 5 14:. i2©«|[M4 1052 

fc^ £Hfx£ (S9#l) o 
J 1 0«Litf 15 4 105 1!i> 128^7 >©*»qS:4ftt*o «co^«fet± 

»2Of»4**4 1 0 5 2tt, 128^M»Q^ Q © * * ^ ^ ^? * ^ 
|^f§$ffif#I D I £fflV>"C. 5 1 2 If? >C0«N^«1-^o »2«t»4JS»4 
1 0 5 2&4. Stifc£j£^S 2 £fflV*-C, St§tfcN££J&1~&° 

©mIj4«5 4 1 0 6 14, 2 0©itM4 1 0 5 O^SSr^T LTffitl $ *Lfc*& 

«t£j£S&4 1 0 7 l±, «MS«JW»4 1 0 8 C»i§«itv>&«fip 1 , P 2 ©In 
= p lXp2£ftJfU SUftefc&JfcU itLf>©nte(7)aPK= (n, e) 

^jL ? eXd=l mod L»tdWL«Iit^o L = LC 

M (p 1- 1, P 2 - 1) L CM (p 1 - 1, p 2 - 1) t4p 1 - 1 t p 2- 1 

#**r«ittau 10 811, #i$t£«4 1 0 5t4lftU2o©*»p 1. P 2 tI4 
)Sl«U:d^SK= (pi, p2, d) MliLtMt^o 

4 1 0 9 54. 4 10 7 -C&Jfc Lfc<&HMI P K o 

«EE*»*!*M 1 1 014, ra#^f^-^-4 4#S!«Lfc#M«ttE | B»C e r t 

<itfft-^A4 1, B4 2, C4 3*> 

iMt-^A4 K B4 2. C 4 3<DW}m*mm-?&2>tz»b, aT^ttL-CIM 
■9— AA4 lOftff^to ^T~i4, S*tt4 5 i (i ttl*&nm>r*L*©»0 

i^°^S 4 0 1 : £*g*R4 1 2 14, 3»5M£«4 5 i 4 <9 

*^ f7 Vs 4 0 2 : »J^£«4 1 3 14, ^W^'lf#: I D I *£jftU WfcSU^ 
r#j£&4 1 4 Kteafti-So 

7f7^S 4 0 3 : 3Rffe^««5 4 1 5 14. Itifcp 1 o 
[0 0 7 3] 
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Xf^S 4 0 4: *Sfc&Jfc«U 1 5 lis *ifcp 2 *tJSt5o 

xf^s 4 o 5 :«*ft«l£«M i6i±> iiP lt ^ 2 f 1 l 1 =litttV^t 
«jfe-r*o p i = P 2^ii> ^f77"s 4 0 4^o **ua*u±* M««4 1 8 

Xr«;^S 4 0 6 :H£«4 1 7 14, n = p lXp 2 *tt«t4o tfc> " I 5? bP4 
17ii, SL8ce*£)SU nheWK= (n, e) ^FIiatW«4 1 
9CWo H^iM4 17«, eXd=l mod L d *stff L 

P I p2UWK= (pi, p2, d) MhUf«M4 18Ci 

i^y^S 4 0 7 :3!«£K4 1 1 &4, <&F«}&»4 1 9i:ft«^tv^«PK 

ximai^fi** 1 4 Kmn^r^mrmm^miTi i *kw«mt9— ><4 4 

^ y /s 4 0 8: S««4 1 2 14, !E9i*f&fr9--'<4 4 4 ») 33H3 
ICert *fffSo 

i^°yS 4 0 9 'SHMM 1 114, 4 1 8tw«tt3ftTV>*MfftSK- 

= (pl, P 2, d) t SfliffltC e r t r«I4 5 i ^llt^o f Tt^ 

<IEI3JI#3Mt^-^4 4 0;j#J&> 

ira#3Mr9-- ;<4 4 (4, MfllrM 4 1k, 4 4 2 k, »fft*»»4 4 3k 

«HiW4 4 4k, 5Wf&W**tt*4 4 5 k, ^»jJ1fW«4 4 6 k 
, &FllIKtM4 4 7 k, &HftlEW»«tt«5 4 4 8 k, (HI 1 1 #JRU 

o 

imJ^lte, SitCe r t*aHfft-^A4 1, B4 2f7ii4, C4 3^1i 

i?B^4 4 2l4, I»-^'A4 1> B4 2*fcl±. C4 3^Min, e 

MUMfM 4 3J4, «E9HK&*r9— ><4 4©»«ftSKCAt«ttt*. 

^&H«m*M 4 4 14, A 4 1 , B 4 2 *fcl±C 4 3 ***f^££ 

n *PK = (n, e) k!WflMmraiDI*fflv>-C\ 43rH«rPK = (n, e) *»fr 
*HKFflW*I D I tfflv>T4jS?*ifc*t*BtSo ** WKtt \ n ~ ^I^ISI 
tiJtLS^S^^^y^-rSo #J^«tL^»*^i4, &S»PK= (n, e) #3&fr*SU^ 
fl|»l D I -eM^^kfiJlff L, •ettm^^^fmsu^'lff&i D I T~«£*lTv^v> 

kfiJI0f1-^o 
[0 0 7 8] 

5&ff-&HWt»ilft» 4 4 5i4, IMt-M4K B 4 2 4 fctt C 4 3 frh&m 
H^PK = (n, e) ^r^ffl-f^o ssl.i— i 

^f»J^«W»^4 4 6 (4, ft5Mr*-'<A 4 1, B4 2t/iiiC4 3^exfeL 

#H*«EiPJ#&tf»4 4 7 14, «PK fc«frlfflim»*I D I W^ii^ 
*C e r t i»«4 4 3 t^ft? tlTV^f«S KC A^fflV^W^o 
JL#fi<jKi4, 011 Ce r t = n I I e I I IDI I I S i g (SKCA, n II e I 

TlDI) fc**. ii-C, S i g (K, D) l4f-fDi:»tiiKtfflv^fctOt 

[0 0 7 9] 

#MttttlB#fttt*& 4 4 8 t4, <&M»SE 0 ^*C e r t *««IT*o 
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-^*A4UU»fWto ft*, t©IMt- /< (B4 2, C4 3) *»*r5fc<&» 

i^7°S50 1 :fflf 4 4 2l±, i^ft-^'A4 1 *<b3HI 3*Lfc#SM*PK = 
(n, e) tMlfflfilDHSftSo 

7r^S 5 0 2 : StfT&HftlMMM 4 4 tt, «PK= (n. 
if fR I D I * JB v> $ fttz fr*mt* & o <2rMM P K = ( n , e ) #5&<frrtBim»» 
I D I-e^$tLTV^ t#IJ|ffL^»^tt> ^(O^vfS 5 0 3% ^tOWte, 

Xf^S 5 0 3 I m^fmWm^ 4 4 5!i, MiP K = ( n , e ) 

=H*wmmi 4 e {*> ^Titso^tf m 1 d i «t * 



^f^7"S 5 0 4 :&MEB*£M4 4 7 t±. «PK= (n. e) ^«^*JJ 
*fll*I D I K»i"*^ll*KW*C e r t *&jfcU <&H«W»*tt»4 4 8 ktttt 

yS 5 0 5 : 3£«*M 4 1 tt, ^1iP«M^4 4 8 KM£^TV^^Pg 
ara#C e r t ^i^A4 1— BfeU tTt^o 

j|*814 5 1 , 4 5 2 . 4 5 3 4 5 nliW^ Hti** W 4 **- 

j^TtiiftStT, J^*^«4 5 i <7>#J&£tf1-o 

St*««4 5 i li, »««M 5iU, *««S4 5i2L «M«M«4 5i3L 
ftHftfeflMM 5 i 4 fc, 5Mf«Bfl=H»*«tt«4 5 i 5 (HI 3#M) o 

&ft«M 5iltt, lM«i^ItTt-^'A4 1, B4 2, C 4 | ^ J^* 
-Mt^o «#tf<K*«#^ JS*^«4 5 i ^7P1-M^«« *£T** L 

WrB4 5i2i±, i^ft-AA4 1, B4 2, C 4 3 <&V^*L***>s$te3 
«tS?i (Pi P2 d) , «PK= (n. e) fc, Wi»IDI^ 

[0 0 8 4] w4 . , , 

4 5i3li, StlSK= (pi, p 2, d) Sr*MRT*o 
^llSlfM^4 5 i 4 tt. 2rMftfE9J#C e r t fctetfrTSo 
<S*ti4 5 i <7>ttfP> _^ 
£lTlc«^t4 5 i *>Vm*ffrto ££TI±, iW-^A4 1 KflBfrfx***-* 

° * S 6 0 1 : j£«*M 5 i 1 tt. ttl&ff<!aRt(l*«r«l&^-^A4 1 ^HfT 

°X7-y"7S 6 0 2: #fg*B4 5i2ii, iffft-^A4 1 i. *) 33*«* *Lfc»«te S K 
= (pl, p2, d) ,«PMCert^lt^o JN . 

7f^S 6 0 3: M»M4 5 i 3 tt. ««SK= (pi, P 2, d) 

if55-S 6 0 4 :<Z:^«BJ»^M4 5 i 4 t±, ««Ce r t**&*fiU 
*Tt4o 

<iH1f->^rA4(7)l^> ^^.^ . _ 

JBLTfcftS&fi 1 ^*^ A 4 OM^^-To tt^tr^- ><A 4_ 1 #**^I4p_ 

i fc**#rf-r* iioftft^t, ®*^f4 5 i wt, if, *^««#**»*r 
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m^-mmi d i £{«-r&o -e^iu ftf^T^-^A 4 1 1±«1SK= (pi, P2, 
d) . «IltPK= (n, e) Sfcfc, ««Wf -9— 4 1 

iPK= (n, e) tf§«SUT-'lf$RI D I *«E^#l&^-^4 4^it4» wEJg* 
4W\ <&TOPK^MSi-^MIISK^ttL^»P K P 2^22 
glj^-if^I D I *fflV^"CfejK$tLTV^*»**05fe'tSo ra#^tr^-^'4 4 tt, ¥IJ/E7fp 
****J&»fc*Hrt*> «PK^tl>«PMC e r t &£j£U <ZfB8«taEW* 
Cert Zmm?^- ><A 4 1 -SHrt&o HfMf^-^'A 4 1 ti, MSK= (p 1 
p 2 , d) fc-&UMIIE | 38#C e r t *3i^fi4 5 i ^3&flr**o 3ffi5fc^1l4 5 i \is 
StiSK, «|EI*Ce rtMU ^rA^Tt*o 
[0 0 8 7] 

o ^fftSU^W^I D I l-ftl&CT-^Sft»*#^^S7t*, 

q 1 . Q 2, MR l',R2', H«SffilNf I D I £iiV>T. p 1 = 2 X q 1 X I 
DIXR1' +1, P 2 = 2Xq2XlDIXR2' + 1 

n = p 1 Xp 2 = (2XqlXlDIXRl' + l) X (2Xq2XlDIXR2 

+ 1) =4XqlXq2XRl' XR2' XIDI ~ 2 + 2 X q 1 X I D I X R 1 ' +2 

Xq2XlDIXR2'+l 

= IDIX (4 X q 1 X q 2 XR 1' XR2' XlDI + 2XqlXRl +2X 

hi L R \<Dtz&] n - 1 »i I D I T?« <9 «*L* fc*. n - 1 # I D I -C* *) «*L4 £ fc 
fc**S»i&SUtf oTv>* h« 0 pl-1, p 2 - i ii#fc^«Hm**l D i -e 

GCD ( P l-1, p2-l) tt^«B0^«»^«^^*o 
U . #oT GCD (pl-1, p2-l) OfSt^KtCJ:^ >pjE©3a*#- 

[0 0 8 9] 

Ji|5^^Lfc«<75^i g Ji, *»KO*jfc<0-fl|T?*»K *HMl±tO*Jfc22?S 

^Xli5 12Cliie.ftV>o 1 0 2 4t4oTi, 2 0 4 8T?*oTUv»o iA, *3K1h 
#^WC«-r^*^*>«^ 2 5 6 tfy M:R?>*^ 0 

(3) ^i^^^fltSO^-lf^*^**^^^- ii«i:i?>^^ 0 ^J^iS, Miz. 
1 enlDItT^h^IDI "C*4*Sfc*^J« • l&trf * fc LTk iv> 0 
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[0 0 9 1 ] 
[0 0 9 3 ] 



[13 8] iMt-^'A4 iofli^*^-ria 

[13 9] *8c&j£«4 1 0 5©M^/Ft@ 

[|10] IftTt-AA4 1 Oft^t?5t7n-fir- h 

[Ull] lEiK#fMT*-^4 4 3^-0 

[HIl 2] SEIK#3&fr9— '*4 4«^t7n-ft- h 

[|13] 5g*^S4 5 i co#^*^i-H 

[|14] m^mW4 5 i <nW)ft*7Fi-7v-?-v- * 

[0 0 9 4] 

ii. 22, 32 as^jsas 

1 2 , 2 3 , 3 3 

13 SHI St»J5eSI$ 

14 ^2 St»J5tSI$ 

2 1 ittfcv- KfeJfiflS 

3 1 HkBlI^^Sfc^JSW 

4 ifffy^rA 

4 1 «SMr*J— '<A 

4101. 441. 4 5 i 1 

4102, 442, 4 5 i 2 SfeSR 
4 10 3 flftSU^&J&W 

4 10 4 WM^JfrttflS 
4 10 5 

4 10 5 1 HI <£>SilkM£l$ 
4 1 0 5 2 %2 <F>Wk&&M 
4 10 6 |fc$r&#J5£S5 

4107 m£.mu 

4108, 443, 4 5 i 3 WfttefoBM 
4 10 9 ^llt&i^ 
4 110, 4514 3tH»EW**Mft« 
4 2 «S&fr*->*B 



[® 

m 
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4 3 mmf^-^c 
4 4 mmmm^-^ 
444 w^mmmnm 

4 4 5 S&fr^tBMMMftW 

4 4 6 <kMMS§#&M 

4 4 7 &W«BE3B*»ift« 

4 5 i (i = l~n) 3$*§g« 
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